Impact of plasmid quality on lipoplex-mediated transfection.
This work investigates the impact of quality attributes (impurity content, plasmid charge, and compactness) of plasmid DNA isolated with different purification methodologies on the characteristics of lipoplexes prepared thereof (size, zeta potential, stability) and on their ability to transfect mammalian cells. A 3.7 kb plasmid with a green fluorescence protein (GFP) reporter gene, Lipofectamine®-based liposomes, and Chinese Hamster Ovary (CHO) cells were used as models. The plasmid was purified by hydrophobic interaction chromatography (HIC)/gel filtration, and with three commercial kits, which combine the use of chaotropic salts with silica membranes/glass fiber fleeces. The HIC-based protocol delivered a plasmid with the smallest hydrodynamic diameter (144 nm) and zeta potential (-46.5 mV), which is virtually free from impurities. When formulated with Lipofectamine®, this plasmid originated the smallest (146 nm), most charged (+13 mV), and most stable lipoplexes. In vitro transfection experiments further showed that these lipoplexes performed better in terms of plasmid uptake (∼500,000 vs. ∼100,000-200,000 copy number/cell), transfection efficiency (50% vs. 20%-40%), and GFP expression levels (twofold higher) when compared with lipoplexes prepared with plasmids isolated using commercial kits. Overall our observations highlight the potential impact that plasmid purification methodologies can have on the outcome of gene transfer experiments and trials.